Internalized HIV stigma plays a detrimental role in terms of linkage to HIV care and adherence to antiretroviral treatment. Yet, little is known regarding the association of internalized HIV stigma with retention in HIV care. We conducted an analysis of interview and medical record abstraction data collected from 188 HIV positive men and women receiving HIV care in Miami, Florida. Demographic characteristics, HIV risk behaviors and care related factors were used to explore the association of internalized HIV stigma with retention in care in a Poisson regression analysis. The relationship of internalized HIV stigma and retention in care was moderated by the patient's level of engagement with an HIV care provider (p=0.004) in that higher levels of provider engagement were significantly associated with higher retention in care rates among patients with moderate levels of internalized HIV stigma. Additionally, retention in care rates were lower for females than for males and for 18-44 year olds than for individuals 44 years and older. Our findings indicate that higher levels of patient-provider engagement may reduce the impact that internalized HIV stigma has on retention in HIV care for some patients. Interventions with HIV care providers or patients to enhance patient-provider engagement may be beneficial.
attribute that reduces the bearer from a whole and usual person to a tainted, discounted one with a spoiled identity [6] . Link and Phelan conceptualized stigmas occurring via five processes: 1-people distinguish and label human differences; 2-the dominant cultural beliefs link labeled persons to negative stereotypes; 3-labeled persons are placed in distinct categories so they can be separated; 4-labeled persons experience status loss and discrimination that leads to unequal outcomes (including health outcomes), and finally; 5-the dominant group's power allows the stigmatization to become established in society [7] .
Link advanced the idea that unequal outcomes among the stigmatized may occur without actual discrimination. In a "modified labeling theory" looking at the effects of stigma on people with mental illnesses [8] , Link postulated that individuals would develop conceptions about a particular stigmatized behavior or condition as part of the socialization process that is constantly occurring within a culture. Once these conceptions of what it means to have a particular stigma become established as a lay theory, people will form expectations as to whether individuals possessing the stigma will be rejected by others. These expectations become particularly important Background According to current estimates, almost 50% of individuals diagnosed and living with HIV are not retained in care in the United States [1] . Having HIV-infected individuals not retained in medical care can complicate HIV care and impact HIV prevention. Infected individuals not in care do not have access to HIV medications and other medical services, which can prevent diseases associated with HIV infection. Those who access care again, at a later stage in their disease, have a higher probability of negative clinical outcomes including death [2] [3] . In addition, some studies have suggested that individuals who exhibit poor retention in care behaviors also engage in increased HIV transmission risk behaviors [4] . Models developed to estimate the rate and number of HIV transmissions from HIV-infected persons in the United States along each step of the HIV care continuum show that persons diagnosed with HIV, but not retained in care, were responsible for over 90% of HIV transmissions in 2009 [5] .
Internalized HIV stigma has recently emerged as a potential individual level factor that may contribute to poor retention in HIV care. Ervin Goffman defined stigma as a deeply discrediting for those who have or acquire the stigma because the possibility of devaluation and discrimination becomes personally relevant. As Link would describe it, if one believes that, others will devalue and reject people because they possess a particular stigma, one must now fear that this rejection applies personally. Link presented the idea that patients who had been hospitalized for mental illnesses acted less confidently and more defensively, or simply avoided potentially threatening contact altogether because they were expecting and fearing rejection from others.
Internalized HIV stigma operates in a similar manner. More than 30 years into the HIV epidemic, individuals in society have developed a particular conception of what it means to be HIV positive. This conception has become part of the socialization process that is constantly occurring within societies. Given the negative connotations of this conception in our society, for many affected by HIV the possibility of devaluation, rejection and discrimination has become personally relevant. Entering HIV care has become for many, a step into fully confronting this stigmatized condition, and individuals may respond by withdrawing from care if they expect and fear rejection from others, particularly from those that are supposed to care for them. For HIV infected individuals in care, HIV care providers are an essential component of their social network. HIV care providers make the difference between a healthy life, infirmity, or even death. Perceptions of stigmatization by health care providers and how this stigmatization has negatively impacted accessing HIV care, HIV medication adherence and clinical outcomes (such as lower CD4 counts), has already been reported by HIV positive individuals [9] [10] [11] . These reports underscore that, at least in some instances related to HIV care, stigma is already playing an important role in the patient-provider interaction, leading to negative health behaviors and outcomes.
Given that almost 80% of patients in HIV care in the United States have reported some level of internalized HIV stigma [12] , it is important to understand what are the factors associated with this phenomenon. Internalized HIV stigma has been associated with a variety of factors and negative outcomes among HIV positive individuals in the United States such as food insecurity [13] , depression [13] , delays in accessing HIV medical care [14] and HIV medication non-adherence [15] . Yet current research on internalized HIV stigma and retention in HIV care has produced mixed findings, with some studies reporting that internalized HIV stigma does not predict poor retention in care [16, 17] , while other studies report a significant association between higher levels of internalized HIV stigma and low retention in care [11, 18] . None of these studies assessed the role that the patient-provider relationship plays in the associations between internalized HIV stigma and retention in HIV care.
This analysis seeks to not only confirm an association between internalized HIV stigma with retention in HIV care, but also following Link's premise that patient's expectations of relationships with others may influence clinical adherence behaviors, explore whether the patient-provider relationship affects this association. Understanding whether this is the case will help us develop better interventions to improve retention in HIV care.
Methods
The present study was a secondary data analysis conducted from a larger study of 210 HIV positive men and women receiving care at two South Florida clinics: The Special Immunology Clinic at the University of Miami/Jackson Memorial Hospital and the Borinquen Community Health Center. The parent study, conducted between May 2009 and May 2011, was designed to test the effects of health literacy and neurocognitive function on adherence to routine HIV care visits. The parent study included a baseline face-to-face study visit and a follow-up study visit, 28-weeks post-baseline. During these face-toface interviews, demographic surveys, psychosocial questionnaires, and neuropsychological tests were administered. In addition, medical record data was obtained retrospectively, 14-months prior to each participant's final study visit. For the present study, data from demographic surveys and psychosocial questionnaires at the followup visit as well as medical record data on the number of scheduled medical visits missed were included.
Clinic patients were recruited through active referrals from clinic staff and through passive referrals via study flyers. Research recruiters were available in clinic for in-person eligibility screening and interested patients were also screened via the telephone. Inclusion/exclusion criteria for eligibility included ability to communicate comfortably in English, attending at least one routine HIV care appointment in the prior 28-weeks, no psychotic illnesses, and no reported episodes of loss of consciousness >30 minutes. After screening and provision of informed consent, medical data was verified via medical records. Patients who were deemed eligible for the study were scheduled for a baseline study visit that took place in a private research office not located in the recruiting clinics. Written informed consent procedures were followed prior to initiation of study activities. Follow-up study visits were completed 28-weeks post-baseline in the same location. Each face-to-face study visit lasted approximately two hours; participants were compensated for their time. Due to the likelihood of low literacy among study participants, the study interviewer read aloud all questions and responses, and marked the appropriate response in the questionnaires. The study was approved by the University of Miami's Institutional Review Board.
A total of 325 individuals were screened for the study; 210 participants completed baseline interviews and 188 completed 28week post-baseline study interviews. Data from these 188 participants are used for the current analyses.
Dependent variable measure
The simplest and most widely used way of measuring retention in care is by counting missed clinic visits, regardless of how many visits were scheduled [19] . Missed visits were calculated as a count or the total number of scheduled visits that were missed (or no-shows) irrespective of the number of visits that were scheduled. Visits that were "cancelled" or "rescheduled" (by either patient or clinic) were not characterized as missing and were not included in the dependent variable measure.
Independent variables
Internalized HIV stigma: The 13-item HIV Stigma Scale was developed by Sowell et al., [20] , and further validated by Emlet and colleagues for use with adults living with HIV/AIDS [21] . Construct validity was addressed for the overall 13-item scale and the correlations were as expected with higher scores representing higher levels of stigma.
Patient-Provider Relationships: The association of patientprovider relationship with retention in care was measured using the Engagement with Healthcare Provider Scale [22] . In this 13-item scale, higher scores indicate less engagement with providers.
Covariates
Social Support: Social support was assessed using the available Social Support subscale from the Social Support Questionnaire developed by Zich and Temoshok [23] . This scale consists of eight items that assess four types of support that may have been received since acquiring HIV: 1. How desirable the type of support would be at this time in your life, 2. How available this type of support would be if you wanted it, 3. How often you have experienced this type of support since you were diagnosed with HIV, and 4. How useful this type of support has been when you have received it. The current study included the eight items assessing available social support. Scores range from 8 to 40 with higher scores indicating greater levels of available support.
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Depression: The Center for Epidemiological Studies-Depression 10 (CES-D10) was used to measure current depressive symptomatology. Scores range from 0 to 30, with a score of ≥ 10 indicative of significant depressive symptoms [24] .
Demographic characteristics included, sex, race/ethnicity, age, education, marital status, and sexual orientation, while health care related variables included time in HIV care, whether participant was taking ART, and time to travel to the clinic.
Statistical analysis
Summary statistics are provided for variables of interest including demographic and clinical characteristics describing the study sample. Bivariate analyses were conducted in order to examine factors associated with the number of missed clinic visits. Given the categorical and count nature of some variables in this analysis, associations between the retention in HIV care variable and independent variables were assessed using the Spearman rank correlation. The multivariate model included all demographic, covariate, and independent variables identified in the Spearman rank correlation to be associated at p<10 with the dependent variable.
AA multivariate Poisson Regression model was used to test the relationship of the independent variables on missed clinical visits. After testing the association of internalized HIV stigma with missed clinic visits, we tested whether the engagement with provider construct moderated the relationship between internalized HIV stigma and retention in care. Results of this moderating effect are shown for prespecified values that present scenarios when engagement with provider is equal to the first quartile (Low), second quartile (Moderate) or third quartile (High) of internalized HIV stigma scores. All statistical analyses were conducted using SAS software, Version 9.3 (Cary, NC.) and assessed at the α=0.05 significance level.
Results

Sample characteristics
Demographic characteristics of the study sample are presented in table 1. Of the 188 participants that completed the follow-up interview, the majority (54%) were female (2 participants identified as transgender were not included in analyses because no meaningful gender analysis could be done with only 2 participants), forty-five years old or older (74%), never married (55%), had used alcohol or non-injection drug use in the past 14 months (55%)and African American (83%). Fortyeight percent of participants had less than a high school degree. Of male participants, 30% identified as homosexual or bisexual.
The mean time since HIV diagnosis was 12.6 years. Participants took an average of 43.9 minutes (SD 30.6) to travel to the clinic for their HIV medical appointments. Ninety-five percent of participants reported taking antiretroviral medications. Sixty percent of participants had undetectable viral load. Of the 188 participants, 86% missed at least one HIV medical visit during the 14-month observation period. The mean number of missed appointments was 3.7 (SD 3.4, range 1-16).
Independent variables results
The 13-item HIV Stigma Scale had a good internal consistency reliability (Cronbach's alpha=0.880). The mean internalized HIV stigma score was 21.1 (SD 7.8). Only 16% of the sample reported experiencing no internalized HIV stigma at all, while 35% of the sample scored higher than the mean.
The average score on the Engagement with Healthcare Provider Scale was 16.2 (out of a range of 13 to 44). Since lower scores reflect better engagement, overall this sample was quite engaged with their provider. In this sample, the Cronbach's coefficient alpha for the Engagement with Healthcare Provider scale was good at 0.77.
The mean score for available social support for the sample was 32.3 (SD 7.0) with a range from 11 to 40. The scale showed good reliability in the current sample (Cronbach's alpha=0.887). The Center for Epidemiological Studies-Depression 10 scale had good internal consistency reliability (Cronbach's alpha 0.827). The mean depression score for the sample was 10.1(SD 6.2). As previously noted a score of ≥ 10 is indicative of clinically significant depressive symptoms. Based on this cutoff, half of the sample had clinically significant depressive symptoms.
Results of the bivariate analysis
Results from the Spearman correlation analysis indicated that number of missed clinic visits was correlated at p<0.10 with gender and age, while the main independent variable, Internalized HIV stigma, was correlated with depression, social support, and engagement with provider ( Table 2) .
Results of the multivariate analysis
Results from the Poisson regression analysis (Table 3 ) on the missed clinic visits count indicated that the model explained a significant amount of variance in missed clinic visits (R2=.15, p <0.001). The Poisson regression analysis on the missed clinic visits count indicated that the adjusted incidence rate ratio for sex suggested that missed clinic visits were 74.9% higher (95% C.I. (1.480-2.045), p<0.001) for females than for males. Likewise the adjusted incidence rate ratio for age suggested that missed clinic visits were 38.3% higher (95% C.I. (1.185-1.626), p<0.001) for 18-44 year olds than for individuals 44 years and older in our sample. The Poisson Regression model also revealed that the relationship of internalized HIV stigma and missed clinic visits was moderated by the level of engagement with the medical provider (p=0.004) in that, for subjects with low and moderate internalized HIV stigma scores, lower levels of provider engagement were significantly associated with increases in missed clinic visits incidence rate.
Discussion
The purpose of the present study was to test whether internalized HIV stigma was associated with retention in HIV care and whether the patient-provider relationship influenced this association. Our findings indicate that, for patients like the ones in our study (84% reporting some level of internalized HIV stigma), the level of engagement with the medical provider moderates the association between internalized HIV stigma with retention in HIV care. Our results indicated that higher engagement with a provider is associated with better retention in care in patients reporting low to medium levels of internalized HIV stigma. However, for subjects with high-internalized HIV stigma, even a high level of engagement with a provider was not significantly associated with reductions in missed clinic visits. Our findings corroborate the relationship found by others [11, 18] , but differ from those that found no association between internalized HIV stigma and retention in HIV care [16, 17] . This may be for several reasons. The composition of our sample differed from that of studies finding no association. While our sample was comprised of a majority of heterosexual men and women, other studies finding no association recruited a significant number of men who have sex with men (50% &100% vs. 16%). This implies that the impact of internalized HIV stigma on retention in HIV care may depend on the composition of the patient population. Baugher and colleagues also reported that homosexual men and women (as opposed to heterosexual men and women) reported significantly lower levels of internalized stigma [12] .
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More research in this area is warranted to understand if populations that have been stigmatized for other conditions are more resilient, and whether this resiliency is buffering the negative impact of internalized HIV stigma on retention in care, or if there are circumstances related to the HIV care that these populations receive, such as better services or better patient-provider interactions, that are the buffering elements. While sexual orientation may play a role in how internalized HIV stigma impacts retention in HIV care, no other study besides the present one has explored whether provider engagement affected the association. Our findings indicate that provider engagement is a key factor that needs to be considered when assessing the relationship of internalized stigma and retention in HIV care. Although no other study has assessed this relationship, Katz and colleagues in a metaanalysis assessed the impact of HIV-related stigma on ART adherence and concluded that different aspects of the health system (both interpersonal and structural) potentially moderated the impact of HIV-related stigma on ART adherence [25] . They referred specifically to the perceived quality of the relationship with providers as key to foster better treatment adherence. This finding provides support to the notion that assessing interpersonal factors is key to understand HIVrelated adherence behaviors.
For HIV-infected patients with characteristics similar to those in our sample(majority heterosexual, high rates of missed clinic visits, significant rates of viral failures, and 84% reporting some level of internalized HIV stigma), interventions that improve patient-provider relations should improve retention in care. Although we were unable to identify any interventions to improve patient-provider engagement in the HIV/AIDS area specifically, research in terms of improving patient engagement with a medical provider or a group of providers has been studied for many years and among a number of different patient populations. In a Cochrane review, Rolfe and colleagues examined ten randomized controlled trial interventions, all aiming at improving patients' relationships with their medical providers [26] . Among all the interventions assessed only three (one provider focused and two patient focused) proved to be effective. The provider focused intervention showed that patients whose oncologists were in a training program to improve communication skills reported higher trust in their oncologists than patients whose oncologists did not receive the training [27] . Findings from the patient focused interventions showed that patients who attended group educational visits reported an increase in provider trust compared to those who received usual care [28] , and patients who were matched with their providers based on beliefs about care, were more likely to report greater overall satisfaction with their provider [29] .
The previous interventions could be adapted to improve patientprovider engagement among HIV patients reporting moderate to low levels of internalized HIV stigma. For example the patient focused intervention developed by Hsu and colleagues [29] could be easily implemented across clinics at minimal cost and could be implemented with all new patients to the clinic, while the intervention described by Tulsky and colleagues [27] could target a limited number of providers reducing the logistics of implementation and potentially the cost. Structural limitations such as provider time constraints and insurance requirements would need to be considered in the process of adaptation, but these limitations would not make it impossible for the adaptations to occur.
Yet, as previously mentioned, improving patient-provider relations may not be enough for patients with high levels of internalized stigma. For these patients, the priority is to decrease (or eliminate) the perceptions of stigma. Only one randomized control trial intended to reduce internalized HIV stigma and reporting positive outcomes has been tested in the last few years. Barroso and colleagues developed an intervention targeting HIV-infected minority women in the Southeastern United States [30] . Findings from their randomized controlled trial indicated that the intervention was successful in improving self-esteem and decreasing internalized stigma, as well as improving coping self-efficacy. Other interventions have also been tested, but found not to significantly reduce HIV-related stigma in the targeted population [31] . The fact that only one intervention to reduce internalized HIV stigma is currently available, highlights the urgent need to develop and test more interventions. Another approach to reduce internalized HIV stigma among patients could be to identify structural factors at the clinic level that could be changed to reduce provider-stigmatizing attitudes. Stringer and colleagues identified several provider and clinic level factors that predicted providerstigmatizing attitudes [32] . One of their main findings was that lack of enforcement of discriminatory practices at the clinic level predicted stigmatizing attitudes among providers. Based on the finding they recommended that policies prohibiting discrimination by HIV care providers be enforced.
Limitations
The findings from the present study are subject to several limitations. First, study participants were a convenience sample of patients recruited from a publicly funded adult HIV clinic located in Miami, Florida; therefore, they are not representative of the larger population of HIV/ AIDS patients in the United States. Nonetheless, our sample may reflect experiences of HIV infected individuals attending publicly funded health facilities who have similar characteristics. Second, findings from our analysis explained 15% of the variance of the retention in care measure, signifying that other constructs need to be assessed to fully understand what impacts retention in HIV care. Third, the study was not powered to explore whether sexual orientation or race/ethnicity were factors affecting retention in care. Future studies should explore how MSM stigma or perceptions of racial discrimination interact with internalized HIV stigma, and how this affects retention in care. Finally, data from this sample was collected eight years ago. It is possible that the experience of stigma and relatedly, the relationship with providers, could have evolved over this period, although to our knowledge, no interventions to reduce internalized HIV stigma or improve patientprovider relationships have been implemented in the clinic where this study was conducted.
Conclusion
Our findings report, for the first time a significant association between internalized HIV stigma with retention in care moderated by the level of patient-provider engagement, signifying that the patientprovider relationship needs to be considered when assessing the relationship between internalized HIV stigma and retention in HIV care. Furthermore, our findings indicate that to improve retention in care among HIV positive individuals who experience low to moderate levels of internalized HIV stigma, we need to improve the patientprovider relationship by creating new or adapting existing patient and provider focused interventions designed to improve patient-provider engagement. However, for patients experiencing higher levels of internalized HIV stigma, directly targeting reductions in internalized HIV stigma may be necessary as well as enforcing policies prohibiting discriminatory practices in HIV clinics.
